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1. Derive the expression for the transfer function H(s) = for the active filter shown 

— Ks 

below. Your answer should be in the form H{s)= - 7 ---. [5] 
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2. A sinusoidal carrier, c(t) = A c cos(0L)ct) , and a sinusoidal modulating signal m(t) = 
A m (l + (icosCcOmt)) are fed into a mixer. 

(a) Write an expression for the output signal of the form s(t) = carrier term + USB + 
LSB. v [2] 
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(b) If the AD532 - based amplitude modulator circuit you used in the lab is used to mix a 
carrier, c(t) = 4.7 cos(2;tl9000t) V and a modulating signal m(t) = 2.3(1 + 
0.55cos(27t2500t)) V, sketch the output of the circuit as it would appear on (i) an 
oscilloscope and (ii) a spectrum analyzer. State any assumptions. All aspects of 
your sketches must be labeled to get full marks for this question. Unlabeled 
voltages, frequencies, etc. will be very heavily penalized. [4] 
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3. A 2 kHz sinusoid is fed into a laboratory PCM module set to 5 bit quantization. The 
output of the PCM module is fed directly into an HP334A Distortion Analyzer which 
has been adjusted to measure the SNR of the input signal. The PCM module may 
accept a 6.25 V p . p signal without clipping. 


(a) What is the theoretical maximum SNR with N = 5? [1] 
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(b) Fill in the diagram below for N = 7 bit quantization, f s = 35 kHz, fsw = 4.5 kHz. 

Assume a 1 kHz sinusoidal input signal. [5] 
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4. An OPAMP is connected as shown below. When the switch is opened, the output of 
the OPAMP falls linearly as shown. 
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(a) Determine the magnitude and d irection jof th e input bias current. [3] 
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(b) A differential receiver is shown below. If R 2 /R 3 = Rj/Rf, then v„ = (Rf/Ri)(v 2 - Vi) . 
If the differential receiver has been optimally adjusted (and it has been), then the 
CMRR of the receiver will be equal to the CMRR of the OPAMP. Calculate the 
expected SNR at the output of the receiver if v t = -27sin(27t2000t) mV + n(t) and v 2 = 
27sin(27t2000t) mV + n(t) . Here, n(t) is common-mode noise and n(t) = 
2.93sin(27t60t) V. Assume that the only significant source of noise in the system is 
the common-mode noise n(t) and that the CMRR of the OPAMP is 80 dB. [4] 
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5. What criteria should be followed when choosing blocking capacitors for BJT 
amplifiers? i.e. What governs the size (in F) of the blocking caps? [2] 
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6. You are attempting to observe a single low amplitude, noisy sinusoidal voltage 
waveform on an oscilloscope and you observe the follo wing jittery, mo ving 
waveforms: i s.oov?_j-o.oog io.og/_ fi stop 
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Describe what setting(s) you could adjust or change on the oscilloscope to display a 
single stable, stationary waveform as shown below: [2] 


HINT: It’s not averaging. 
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7. The input impedance of the common base (CB) amplifier studied in the BJT lab is 
measured two different ways. Prove that either method yields the same input 
impedance. Be sure to calculate both the real and imaginary components of Zi„. 


(a) V, I method: 
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(b) (VI, adjustable R method: 
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